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EXECUTIVE SUMMARY

This report documents the fourth quarter 2017 assessment monitoring event which was performed
at the former Environmental Waste Solutions, LLC (EWS) Class Il Landfill on December 11-14,
2017.

The former EWS Camden Class Il landfill was registered with the Tennessee Division of Solid
Waste Management (DSWM) with permit number IDL 03-0212. The IDL 03-0212 permit was
terminated in July 2017. The former EWS Camden Class Il Landfill is located in Benton County
at 200 Omar Circle, Camden, Tennessee (latitude 36°03'16" N/longitude -88°05'16" W).
Beginning in 2008, the site entered into the Groundwater Detection Monitoring Program, and
groundwater samples were collected from site monitoring wells on a semi-annual basis. EWS
entered the Assessment Monitoring Program as a result of chloride concentrations reported above
the 250 mg/L EPA secondary drinking water standard at monitoring well MW-3 during the
November 2015 semi-annual detection monitoring event. As a result, additional groundwater
quality assessment activities were completed which included the installation of a new permanent
groundwater monitoring well (MW-5), the installation of three (3) temporary monitoring wells,
and completion of a private water-use survey. Also, the semi-annual detection monitoring
frequency was increased from semi-annual to quarterly assessment monitoring.

Quarterly assessment monitoring activities have been performed since the November 2015
monitoring event in general accordance with the site’s Groundwater Quality Assessment Plan
(GWQAP) dated March 14, 2016. During the second quarter 2017 assessment monitoring event,
total cadmium was detected above the maximum contaminant level (MCL) at MW-3, which was
the first MCL exceedance for total cadmium concentrations at any well location on site. As a
result, enhancements have been made to the sampling and analytical program for the site.
Additional quarterly sampling activities have been added to the sampling and analytical program
for the site, which includes the addition of stream and sediment sampling in nearby Charlie Creek
and Cane Creek. In addition, the annual storm water sample collected for Sector L National
Pollutant Discharge Elimination System (NPDES) compliance now includes the analysis of total
cadmium,

On December 11, 2017, during the fourth quarter 2017 assessment-monitoring event, surface water
and sediment samples were collected from the Cane Creek and Charlie Creek by Civil &
Environmental Consultants, Inc. (CEC). ESC Lab Sciences (ESC) was the chemical laboratory
sub-contracted to perform the chemical analyses. The stream sampling activities were completed
in accordance with the United States Environmental Protection Agency (USEPA) Science and
Ecosystem Support Division (SESD) sampling procedure -SESDPROC-201-R4 titled “Surface
Water Sampling”. The sediment sampling activities were completed in accordance with the
USEPA SESD sampling procedure -SESDPROC-200-R3 titled “Sediment Sampling”. Surface
water and sediment samples were collected from the stream beginning at the furthest downstream
sampling location, moving back upstream, ending with the furthest designated upstream sampling
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location. Each surface water sample was collected prior to the collection of a sediment sample at
each designated sample location. Surface water and sediment samples were pulled from
approximately the same location in the stream. The surface water sample was collected directly
into the sample container. The CEC sampler faced upstream, collected the sample without
disturbing the bottom sediments and added the laboratory-supplied preservative directly after
sample collection. Surface water and sediment samples were collected at the following locations:
Charlie Creek Upstream (US), Charlie Creek Midstream (MS), Cane Creek US, Cane Creek MS,
and Cane Creek Downstream (DS-1). The stream samples (surface water and sediment) were
collected by CEC on December 11, 2017, and ESC performed the chemical analyses. All surface
water samples from the stream were analyzed for the Appendix | metals plus aluminum, calcium,
iron, magnesium, manganese, potassium, sodium, bromide, chloride, fluoride, and total hardness.
In addition, surface water samples from each stream were analyzed for dissolved metals
concentrations by placing the water directly into an unpreserved HDPE sample container, which
was filtered, by the laboratory before analysis. All sediment samples collected from the stream
were analyzed for the same list of parameters as the surface water samples with the exception of
total hardness and dissolved metals. The laboratory results for all sample locations are listed in
Appendix A: Table 2a & Table 2b. The stream sample locations are shown on Figure 3-
“Groundwater and Stream Sample Locations” located in Appendix A.

Groundwater samples were collected by CEC on December 11, 2017 and December 14, 2017.
Laboratory reports from the analysis of groundwater samples collected on December 11, 2017
were prepared by ESC and reported to CEC on December 21, 2017. Most of the groundwater
wells were sampled for analysis on December 11, 2017 with the exception of MW-3. Proper field
stabilization goals could not be achieved at MW-3 on December 11, 2017 using new low-flow
sampling techniques. However, MW-3 was sampled for analysis on December 14, 2017 using
traditional purge procedures that have been utilized at MW-3 during previous sampling and
monitoring events to date. Laboratory reports from the analysis of groundwater samples collected
from MW-3 on December 14, 2017 were prepared by ESC and reported to CEC on February 2,
2018.

All permanent groundwater monitoring wells (MWSs) and temporary monitoring wells (TMWSs)
were sampled during the December 2017 event with the exception of MW-2 (MW-2 routinely
yields insufficient volumes of water for sampling purposes), which was replaced by MW-4 in April
2013. However, MW-2 remains in place and will continue to be monitored and tested for field
parameters (i.e., pH, conductivity, temperature, turbidity, and dissolved oxygen) and water level
data. Groundwater samples collected for this sampling event from MW-1, MW-3, MW-4, MW-
5 TMW-1, TMW-2, and TMW-3 were analyzed for the Appendix | list of parameters plus
aluminum, calcium, iron, magnesium, manganese, potassium, sodium, alkalinity, bromide,
chloride, nitrate, sulfate, ammonia, chemical oxygen demand (COD), and boron. In addition, each
sample location was analyzed for dissolved metals concentrations by field filtering. A field-filtered
metals sample was collected for dissolved metals analysis by field filtering the groundwater using
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a new disposable 0.45-micron filter and placing the filtered groundwater into a High Density
Polyethylene (HDPE) container preserved with nitric acid (HNO3).

Since additional waste streams had been approved for disposal in the EWS Class Il Landfill after
the original Groundwater Monitoring Plan had been approved in 2008, the TDSWM requested that
EWS add the volatile organic compounds (VOCs) included in the Appendix | Constituents for
Groundwater Monitoring presented in Rule 0400-11-01-.04(9)d of the Rules and Regulations
Governing Solid Waste Disposal in Tennessee to the existing list of groundwater monitoring
constituents. Therefore, EWS began monitoring VOCs at all monitoring well locations starting
December 2013.

Leachate samples were also collected by CEC on December 12, 2017 from the “Aluminum
Processing Waste Cell (APWC)” and “Industrial Waste Cell (IWC)” locations. The APWC
leachate sample was collected from the leachate collection system associated with the aluminum
processing waste cell and was collected directly from the associated leachate collection hose before
the leachate entered the APWC leachate collection tanks. The IWC leachate sample was collected
from the leachate collection system associated with the industrial waste cell and was collected
directly from the associated leachate collection hose within the secondary containment area before
the leachate entered the IWC leachate collection tank. The approximate APWC and IWC leachate
sample locations are shown on Figure 2- Potentiometric Surface Map located in Appendix A.

The reported concentrations of chemicals detected in the groundwater monitoring wells and
temporary monitoring wells were reviewed and compared against their respective U.S. EPA
Maximum Contaminant Levels (MCLs) and U.S. National Secondary Drinking Water Standards
(2DWS). Stream (surface water) samples were reviewed and compared to the upstream sampling
results and the General Water Quality Criteria established in TDEC Rule Chapter 0400-40.03 of
the Rules of the Tennessee Department of Environment and Conservation. Statistical analysis
methods were used to identify whether there were any statistically significant increases (SSIs) in
any site monitoring wells over background concentrations for the analyzed water quality
parameters. Statistical analysis methods were not used to identify any SSIs for the stream (surface
water) samples, since previous samples have not been collected at these locations prior to this
monitoring event and sample size is very limited at this time. The results of the analyses are
summarized in the following paragraphs:

Total cadmium was detected above the MCL (0.005 mg/L) at MW-3 during the December 14,
2017 event (total cadmium at MW-3 = 0.00659 mg/l). Total cadmium was first detected above
the MCL at MW-3 during the June 8, 2017 event (total cadmium at MW-3 = 0.0286 mg/l). Another
follow-up sampling event was carried out at MW-3 on August 8, 2017 in order to re-sample MW-
3 to validate the previously reported cadmium concentrations. The August 8, 2017 re-sample
result for total cadmium in MW-3 was 0.0113 mg/l, which was 60% lower than the concentration
that was detected during the sampling event on June 8, 2017. During the August 8, 2017
resampling event, MW-3 was allowed to recharge overnight, which yielded a low-turbidity sample.

Civil & Environmental Consultants, Inc. -v- 4™ Quarter 2017 Groundwater Assessment Report
CEC Project 171-873 March 2018



While the turbidity results on August 8, 2017 were closer to the target recommended goal for
turbidity of 10 Nephelometric Turbidity Units (NTUs), the result was still slightly above the
recommended goal when sampled (16.6 NTUs). Similarly, the turbidity results on December 14,
2017 (23 NTUs) and September 28, 2017 (18.9 NTUs) at the time of sample collection were
slightly above the recommended goal of 10 NTUs. The sampling results from the December 14,
2017 event and the previous September 28, 2017 event revealed that the dissolved cadmium results
in the field filtered samples collected at MW-3 were above the MCL and similar to the total
cadmium results. The results from the two most recent sampling events has not confirmed a
correlation between elevated turbidity and increased cadmium levels observed in the June and
August 2017 results in MW-3. The impact of turbidity on sample results will continue to be
evaluated during future monitoring events. These results indicate that the cadmium levels seen in
previous events may not have been associated with the slightly elevated turbidity in MW-3.

The statistical trend analysis for total cadmium at MW-3 does confirm an increasing trend having
statistical significance. In contrast, Wilcoxon statistical group comparisons, comparing
background data to MW-3 data, do not draw any firm conclusions as to whether the increase in
total cadmium at MW-3 is indicative of a statistically significant increase in concentrations at a
confidence level of 1%, perhaps due to the limited number of cadmium detections above the
laboratory detection limit of 0.001 mg/I (i.e., limited sample size and associated low Power of the
Wilcoxon test for a given effect). Similarly, the statistical trend analysis for total zinc at MW-3
during this December 2017 event (total zinc at MW-3= 0.159 mg/l) confirmed an increasing trend
having statistical significance. Zinc was first detected above the laboratory PQL at MW-3 during
the June 2017 groundwater event (total zinc=0.0769 mg/l) and was also detected during the
September 2017 event (total zinc= 0.0439 mg/l). The PQL, or “Practical Quantification Limit,”
represents the concentration at which a compound can be quantified within specific limits of
precision in the sample. Before June 2017, zinc had remained below the current laboratory PQL
of 0.025 mg/l since July of 2010. Although zinc levels are above the PQL, the levels are still well
below the secondary drinking water standard of 5 mg/L.

Total lead was detected in TMW-1 and TMW-2 at concentrations that exceeded the EPA MCLs.
The MCL exceedances at TMW-1 and TMW-2 were likely affected by the elevated turbidity at
TMW-1 (315 NTU) and TMW-2 (>1000 NTU) at the time of sampling. TMW-1, TMW-2, and
TMW-3 were initially installed as temporary monitoring wells on April 28, 2016 to address the
elevated chloride detections at MW-3. The temporary monitoring wells were constructed with a
traditional filter pack, which can mix with the muddy water in the borehole and may increase the
amount of time needed to purge the well to an acceptable level of turbidity. The USEPA SESD
guidance document also states that turbidity levels may be reduced by low flow purging and
sampling techniques. Although low flow purging and sampling techniques were used to purge
TMW-1, TMW-2, and TMW-3, the wells may require further development activities during future
monitoring events in order to reduce turbidity levels. The impact of turbidity on sample results
will continue to be evaluated during future monitoring events, and diligent efforts will be made to
reduce the NTU values to representative levels.
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Although there have been elevated detections of total cadmium in MW-3, there have been no
detections, as of this date, from groundwater samples extracted from temporary monitoring wells
TMW-2 and TMW-3 that are immediately down-gradient of MW-3. Total cadmium was not
detected above the laboratory PQL in the surface water and sediment samples collected from
nearby Charlie Creek and Cane Creek during the September 2017 event. However, total cadmium
was detected at Charlie Creek US (upstream-total cadmium=0.00375 mg/l) and Charlie Creek
MS (midstream-total cadmium=0.002 mg/l) during the December 11, 2017 event. Total Cadmium
was not detected above the PQL at any other surface water sample locations (Cane Creek US, Cane
Creek MS, and Cane Creek DS-1). The MCL for total cadmium (0.005 mg/L) was not exceeded
at either stream location (Charlie Creek US, and Charlie Creek MS). However, the furthest
upstream surface water sample location (Charlie Creek US) had the highest reported total cadmium
detection of all the stream samples during this December 11, 2017 event. The Charlie Creek US
sample location is approximately 2,500 ft. Northwest and upgradient of Charlie Creek MS. With
the limited amount of surface water sampling data collected to date, it is difficult to draw any firm
conclusions concerning this total cadmium detection upstream. However, based on these limited
results, it appears there may be cadmium sources, upstream of the facility, which are not associated
with the landfill. Regardless, the confirmed detections for cadmium in the groundwater at M\W-
3 above the MCL and the accompanying statistically significant trend analysis for total cadmium
in MW-3 are of concern and warrant more detailed attention during future quarterly monitoring
events.

During this quarterly event, there were also three SSlIs over background for barium (MW-3),
chloride (MW-3, MW-4, and MW-5), and sulfate (MW-3). The barium, chloride, and sulfate
detections observed in the site monitoring wells were all below their associated MCLs or 2DWS.
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Appendix I
CEC

Class I Landfill
Class II Landfill
Class IV Landfill
Class III/IV Landfill
DML

EPA

ESC

EWS

GW

HDPE

HI

MCL

puSecm-1

mg/L

MW

NPPL

ORP

POTW

ppm

PQL

QC

2DWS

SNL

SSI

TDEC

TDOG
TDSWM

TOC

VOC

Glossary of Terms

Refers to the required regulatory sample list of groundwater parameters
Civil & Environmental Consultants, Inc.
Municipal Solid Waste Landfill

Industrial Waste Landfill
Construction/Demolition Waste Landfill
Landscaping and Construction/Demolition Waste Landfill
Construction Demolition Landfill
Environmental Protection Agency

ESC Lab Sciences

Environmental Waste Solutions

Groundwater

High Density Polyethylene

Hydrogeologic Investigation

Maximum Contaminant Level

micro-Siemens per centimeter

milligrams per Liter

Monitor Well

Non-parametric prediction limit analysis
Oxidation Reduction Potential

Publically Owned Treatment Works

parts per million*

Practical Quantitation Limit

Quality Control

Secondary Drinking Water Standard (EPA)
Sanitary Landfill

Statistically Significant Increase

Tennessee Department of Environment and Conservation
Tennessee Division of Geology

Tennessee Division of Solid Waste Management
Top of Casing

Volatile Organic Compound

* ppm — parts per million* is equivalent to mg/L — milligrams per Liter for water samples
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1.0 INTRODUCTION

1.1 SITE LOCATION

The former Camden Class Il landfill is located just off Highway US 70 at 200 Omar Circle,
Camden, Tennessee. The site is located on the Camden, Tennessee USGS quadrangle at north
latitude 36° 03' 16" and west longitude -88° 05' 16" at an average elevation of 400 feet above mean
sea level datum (MSL). The location of the facility is shown in Appendix A — Figure 1 — Site
Location Map. The landfill footprint can be viewed in Appendix A — Figure 2 — Potentiometric
Surface Map.

1.2 CURRENT ACTIVITIES

The former EWS Camden Class Il Landfill is not currently operating, i.e., the permit has been
terminated, and TDEC is in the process of achieving certified final closure of the site by
coordinating necessary closure activities. The final closure activities being implemented at the
facility are intended to protect the environment and human health. Final closure activities currently
underway include leachate treatment, leachate trucking and disposal, storm water management
activities, and landfill cap design and construction. The former EWS Camden Class Il landfill
previously received secondary aluminum smelter waste for disposal including aluminum dross,
salt cakes, and other industrial wastes.
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2.0 AQUIFER CHARACTERISTICS

21 GEOLOGIC AND AQUIFER CHARACTERISTICS

The extensive reworking of the site as a result of the excavation of chert for local road and fill
projects has significantly impacted the original site geology. Based upon a review of the Tennessee
Division of Geology (TDOG) Geologic Map and site observations it appears that the site is within
the Camden and Harriman Formations. It is reported by the TDOG that the Camden and Harriman
Formations are lithologically identical and not enough fossils are present to form a convenient
basis for subdivision.

2.1.1 Camden and Harriman Formations

The Camden and Harriman Formations are described as follows: chert, gray with specks and
mottling’s of very light-gray and yellowish-gray (surfaces stained pale to dark yellowish-orange),
bedded and blocky (beds 2 to 8 inches thick), dense, conchoidal fracture, contains pods of white
to light gray tripolitic clay, locally stained yellow and brown, and fossiliferous. Locally, especially
near the top, fragments of chert are cemented into large masses and beds of breccia by dark-brown
to moderate-red limonite.

Groundwater potentiometric data collected from the uppermost water bearing zone across the
entire landfill site footprint during the 1999 and 2006 hydrogeological investigations indicated that
groundwater flow in the uppermost aquifer is generally to the south. Comparisons of the water
bearing zone elevations to static groundwater elevations indicate an unconfined aquifer.

2.2 MONITOR WELL INTEGRITY & STATIC WATER LEVELS

The groundwater monitoring network for the former EWS Class 1l Landfill currently consists of
monitoring wells MW-1, MW-3, MW-4, MW-5, TMW-1, TMW-2, and TMW-3. Due to
insufficient groundwater volumes for sampling, MW-2 has been removed from the regular
sampling network and replaced by MW-4. MW-2 is still intact and is used for potentiometric
surface measurements and field parameter testing. Monitoring well MW-1 serves as an up-gradient
monitoring point, while monitoring wells MW-3, MW-4, MW-5, TMW-1, TMW-2, and TMW-3
serve as down-gradient monitoring points. The temporary wells (TMW-1, TMW-2, and TMW-3)
were installed with the purpose of delineating the areal extent of groundwater contamination and
providing additional potentiometric interpretation. The installation of these temporary wells are a
response to elevated chloride concentrations at MW-3, which was first detected in the November
2015 sampling event. In addition to providing potentiometric information for the site, these
temporary wells yield groundwater samples for water-quality analyses.
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The following table presents the wells that were used to develop this report.

Up-gradient Monitoring Points Down-gradient Monitoring Points
MW-1 MW-3, MW-4, MW-5, TMW-1, TMW-2, and TMW-3

Before purging and sampling activities began, depth to water (DTW) measurements were collected
at each of the above-referenced monitoring wells using an electronic water level indicator such as
the Solinst® model #122 electronic water-level indicator. DTW measurements were also collected
from MW-2 for potentiometric interpretation. DTW measurements were collected in the following
order from first to last: MW-1, MW-5, TMW-1, TMW-2, TMW-3, MW-4, MW-2, and finally
MW-3.

The integrity of each monitoring well was checked during each sampling event prior to
groundwater collection. The physical condition of each wellhead was observed and noted along
with the condition of all locking mechanisms for each monitoring well. Once the watertight seal
was removed from the top of each monitoring well’s casing, the well was allowed to equilibrate to
atmospheric conditions. The water-level indicator was decontaminated in accordance with SESD
procedures for field water-level measurements in between wells and a new pair of clean nitrile
gloves were donned at each monitoring location while collecting DTW measurements. The
decontaminated electronic water-level indicator was slowly lowered into the well to establish the
distance between the top of casing and the elevation of free groundwater. The electronic probe was
capable of determining this distance to within one-hundredth of one foot (0.01 foot). The distance
was written in the site-specific field book or field data sheet as DTW. Upon collection of these
data, the electronic water-level indicator was removed from the monitoring well and
decontaminated.

The following equation is used to determine the elevation of groundwater at each well:
Established Top of Casing Elevation — Depth to Water = Groundwater Elevation

Top of casing elevation has been determined by a licensed land surveyor and is referenced to the
current Tennessee State Plan Coordinate System. The top of casing elevations for all site
monitoring wells (MW-1, MW-2, MW-3, MW-4, MW-5, TMW-1, TMW-2, and TMW-3) were
updated by a licensed land surveyor on May 12, 2016. Groundwater elevations are listed in
Appendix A — Table 1 — Field Parameters & Potentiometric Data and reflect the most recent
survey.

2.3 GROUNDWATER FLOW DIRECTION

Groundwater at the landfill appears to generally flow in a southern direction towards Charlie Creek
and Cane Creek. Groundwater flow in the vicinity of the former EWS Class Il Landfill generally
flows from a topographic high north of the landfill towards monitor wells MW-3, MW-4, and
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MW-5 and temporary monitoring wells TMW-1, TMW-2, and TMW-3 which are all down-
gradient of the waste cells.

2.4 POTENTIOMETRIC GRADIENT

The potentiometric surface of the first aquifer occurring beneath the former EWS Class 11 Landfill
occurs at approximately twenty-three (23) feet below the top of casing at the up-gradient monitor
well MW-1 to approximately twelve (12) feet below the top of casing at monitor well MW-4. The
groundwater potentiometric data interpreted from the 1999 and 2006 hydrogeological
investigations conducted at the site for the uppermost aquifer indicate that the uppermost water
bearing zone generally moves in a southern direction. Comparisons of water bearing zone
elevations to static groundwater elevations for both investigations indicate an unconfined aquifer.
The potentiometric gradient calculated from groundwater elevation data collected on December
11, 2017 is approximately 1.24 %.

The potentiometric gradient is calculated according to the following formula:

Highest GW. Elev. (MW-1) - Lowest GW. Elev. (MW-4) * 100 = Pot. Grad.
Horizontal Distance between the Wells

(393.48°) - (369.72°) * 100 =1.24%
1,910°

The above calculation assumes a perpendicular gradient between the potentiometric elevations
from MW-1 and MW-4. These assumptions may provide an artificially higher potentiometric
gradient than is likely occurring at the site.

2.5 HYDRAULIC CONDUCTIVITY

Hydraulic conductivity estimations within the uppermost aquifer occurring beneath the landfill
have not been determined at this time.
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3.0 GROUNDWATER SAMPLING PROCEDURES

3.1 INSTRUMENTATION

Before purging and sampling activities began, DTW measurements were collected at each of the
monitoring wells (permanent and temporary monitoring wells) using a Solinst® electronic water
level indicator, model #122. A YSI Professional Plus® multi-parameter instrument was used to
record pH, conductivity, temperature, dissolved oxygen, and ORP during groundwater sampling
events at the landfill. A Hach® model 2100Q turbidity meter was used to collect turbidity readings.
Each instrument was either checked against known standards or calibrated per manufacturers’
specifications prior to the commencement of sampling activities.

3.2 GROUNDWATER PURGING AND COLLECTION OF FIELD PARAMETER
VALUES

On November 29, 2017, dedicated submersible bladder pumps (low-flow bladder pumps) were
installed in each of the groundwater monitoring wells (MW-1, MW-3, MW-4, MW-5, TMW-1,
TMW-2, and TMW-3). During the December 11, 2017 sampling event, monitoring personnel for
the former EWS Class Il Landfill began utilizing low-flow protocols as described within the US
Environmental Protection Agency’s Issue Paper EPA/540/S-95/504: Low-Flow (Minimal
Drawdown) Ground-Water Sampling Procedures, April 1996. Additionally, the operating
procedures for groundwater sampling developed by the Region 4 U.S. EPA SESD were followed
during this sampling event.

Each dedicated submersible bladder pump is of stainless steel construction and each is equipped
with a Teflon™ bladder and dedicated Teflon™-lined bonded twin polyethylene tubing (air line
and water discharge line). The low-flow bladder pumps were operated by using a special control
box which controls the pressure and frequency of the pumping action, and was used to adjust the
flow rate of the water. The flow rate used was adjusted to minimize stress (drawdown), prevent
damage to monitoring well components, and to minimize the risk of introducing sediments into
the monitoring well through the well’s gravel pack. Water pumped was withdrawn directly from
the formation with little mixing of casing water or disturbance to the sampling zone. The initial
amount of purged groundwater was collected in a clean flow-through cell while measuring
temperature, pH, conductivity, dissolved oxygen, and oxidation-reduction potential (ORP) with a
YSI® Pro Plus multi-parameter meter (or equivalent) equipped with associated parameter probes.
A Hach® model 2100Q turbidity meter (or equivalent) or a multi-meter turbidity probe was used
to collect turbidity readings during low-flow purging activities. Each multi-parameter meter and
turbidity meter was checked against known standards and calibrated in the field using the
manufacturers’ specifications prior to the commencement of sampling activities.

The field parameters were documented in the site-specific field forms until proper field
stabilization goals had been met, which are defined by the Region 4 U.S. EPA SESD as: “for at
least three consecutive measurements, the pH remains constant within 0.1 Standard Unit (SU),
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conductivity varies no more than 5 percent, and the turbidity has either stabilized or is below 10
Nephelometric Turbidity Units (NTUs)”. Other parameters such as dissolved oxygen (DO) were
also measured as a purge-adequacy parameter. Normal goals for DO are 0.2 mg/L or 10%
saturation, whichever is greater. Temperature and ORP were measured during purging to obtain
measurements of record for these parameters for each sampling event.

Field parameters were collected for the initial amount of water that was purged and measurements
were collected periodically until the parameters had stabilized as described above. The start time
of purging, the parameter measurements at intervals during purging, estimated pumped volumes,
and any notes of unusual conditions were recorded during purging activities. The purge water from
down-gradient monitoring wells MW-3, MW-4, MW-5, TMW-1, TMW-2, and TMW-3 were
containerized and discarded into the on-site leachate collection system storage tank.

During the attempted sampling of MW-3 on December 11, 2017, a sample with an acceptable
turbidity could not be obtained from the given well. On December 13, 2017, another sample
attempt was made at sampling MW-3. Three well volumes were removed from MW-3 on
December 13. Because the well was almost purged dry and recharging water had high turbidity,
the well was allowed to recharge overnight and the sample was collected the following day (within
24 hours of purging). Sampling was performed at MW-3 on December 14, 2017 using a new
disposable Teflon™ bailer. The bailer was factory decontaminated and sealed to prevent
environmental cross contamination. New nylon twine was fixed to each bailer via a tied knot.

The total volume of groundwater residing in each well was calculated as follows: (1) subtracting
the depth to water from the total depth of the well and (2) the depth of water in feet was multiplied
by 0.163 gallons per foot in a 2-inch (inside diameter) monitoring well. The initial amount of
purged groundwater was collected in a clean, HDPE container and field chemistry parameters (pH,
conductivity, dissolved oxygen and ORP) were collected using a YSI® Pro Plus multi-parameter
meter (or equivalent) equipped with associated parameter probes. A Hach® model 2100Q
turbidity meter was used to collect turbidity readings during purging activities. Each multi-
parameter meter and turbidity meter was checked against known standards and calibrated in the
field using the manufacturers’ specifications prior to the commencement of purging and sampling
activities. The turbidity was measured by collecting a small volume of water and using the Hach®
model 2100Q turbidimeter. These values were noted in the site-specific field forms.

Groundwater was purged from the wells until one calculated well volume of water was removed.
Once this volume of water was purged, the field chemistry parameters were again measured and
recorded in the field forms as V1 (or recorded as gallons). This procedure for purging groundwater
continued for an additional well volume, V>. After the second purged well volume was observed
for field parameter values, the values were checked against values for Vi. If the pH and
conductivity values for each volume purged varied no more than 10% from V1 to V2 and the
temperature stabilized to within one degree Celsius, preparations were made to collect the
groundwater sample for submittal to the analytical laboratory. With respect to ground water
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chemistry, an adequate purge is achieved when the pH and conductivity have stabilized and the
turbidity has either stabilized or is below 10 NTUs. If the field parameters were not stable, the
purging procedures continued until either one of the following adequate purge conditions were
met:

1. Field stabilization occurred:;

2. Well was purged dry. For wells with slow recovery, attempts were made to avoid purging
to dryness by slowing the purge rate. In some situations, even with slow purge rates, the
well may be pumped dry. This situation generally indicates that an adequate purge had
been achieved; and the well was sampled following sufficient recovery (enough volume to
allow filling of all sample containers); or

3. A minimum of three well volumes were purged.

Field parameter values for each well are presented in Table 1 — Groundwater Field Data in
Appendix A. A detailed account of each purge and sample procedure conducted at each monitor
well is presented in Appendix D — Standard Operating Procedures.

3.3 GROUNDWATER SAMPLE COLLECTION & PRESERVATION

Groundwater samples were collected from monitoring wells when field parameter data indicated
that stagnant water had been purged from the well and replaced by groundwater from the adjacent
formation that is representative of actual aquifer conditions. Groundwater was placed in laboratory
supplied sample vessels in the following order: Appendix I organics — three (3) forty (40) mL
amber glass containers preserved with hydrochloric acid (HCI); total metals (Appendix | metals,
Al, Ca, Fe, K, Mg, Mn, Na, and Boron) — one (1) five-hundred (500) ml HDPE container preserved
with nitric acid (HNO3); alkalinity, bromide, chloride, nitrate, and sulfate — one (1) two-hundred
fifty (250) ml unpreserved HDPE container; COD & ammonia — one (1) two-hundred fifty (250)
ml HDPE jar preserved with sulfuric acid (H2SOa). In addition to total metals analysis, a dissolved
metals sample were collected for analysis (dissolved Appendix | metals, Al, Ca, Fe, K, Mg, Na,
and Boron) at each location. Each dissolved metals sample was collected by field filtering the
groundwater using a new disposable 0.45 micron filter and placing the filtered groundwater into
one (1) five-hundred (500) ml HDPE container preserved with HNO3. As soon as samples were
collected in their respective containers, samples were preserved accordingly and placed on ice in
a sample cooler.

3.4  STREAM AND SEDIMENT SAMPLE COLLECTION AND PRESERVATION

The stream sampling activities were completed in accordance with the USEPA sampling procedure
- SESDPROC-201-R4 titled “Surface Water Sampling”. The sediment sampling activities were
completed in accordance with the USEPA SESD sampling procedure -SESDPROC-200-R3 titled
“Sediment Sampling”. Stream (surface water and sediment) sample locations included the
following:

Civil & Environmental Consultants, Inc. -7- 4™ Quarter 2017 Groundwater Assessment Report
CEC Project 171-873 March 2018



* Charlie Creek US: Charlie creek upstream north side of SR-191 within Right-of-Way
(ROW);

» Cane Creek US: Cane creek upstream side of S Forrest Ave. within ROW,

» Charlie Creek MS: South of landfill footprint, before confluence;

» Cane Creek MS: South of landfill footprint, after confluence, and

» Cane Creek DS-1: Stream location at landfill property boundary, before Camden WWTP.

Stream and sediment samples were taken beginning at the furthest downstream sampling location,
moving back upstream, ending with the furthest designated upstream sampling location.

3.4.1 Stream Sampling

The surface water sample was collected prior to the collection of the sediment sample at
approximately the same location in the stream. CEC sampling personnel faced upstream and
collected the sample without disturbing the bottom sediments. The surface water samples were
collected in laboratory supplied sample vessels for the analysis of: total metals (Appendix | metals,
Al, Ca, Fe, K, Mg, Mn, Na, and Boron) — one (1) five-hundred (500) ml HDPE container preserved
with nitric acid (HNO:s); total hardness, bromide, chloride, and fluoride — one (1) two-hundred fifty
(250) ml unpreserved HDPE container; dissolved metals (Appendix | metals, Al, Ca, Fe, K, Mg,
Mn, Na, and Boron) - one (1) five-hundred (500) ml unpreserved HDPE container, which was
submitted to the laboratory for filtering prior to analysis for dissolved metals.

3.4.2 Sediment Sampling

The sediment sampling method was accomplished by wading into the surface water body and,
while facing upstream (into the current), removing the upper surface layer of sediment using a
stainless steel scoop or spoon along the bottom of the surface water body in the upstream direction.

Excess water was carefully drained from the scoop or spoon so as to minimize the loss of fine-
grained particles associated with the sampled substrate. Aliquots of the sample thus collected were
placed in a glass pan and homogenized according to the quartering method described in the USEPA
SESD sampling procedures.

After the sediment aliquots were homogenized, the samples were placed into appropriate, lab-
supplied sample containers using the alternative shoveling method and the caps were tightly
secured. The alternate shoveling method is accomplished by placing separate scoops of the
homogenized sediments in each container in sequence and repeating until all containers are full or
the sample has been exhausted. The threads on each container and lid were cleaned to ensure a
tight seal when closed. The sediment samples were collected in their respective sample containers
for the analysis of: total metals (Appendix | metals, Al, Ca, Fe, K, Mg, Mn, Na, and Boron),
bromide, chloride, and fluoride.
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Equipment used to collect field samples was cleaned and decontaminated in accordance with
SESD - Field Equipment Cleaning and Decontamination procedures.

3.5 QUALITY ASSURANCE AND QUALITY CONTROL

3.5.1 Field Quality Assurance and Quality Control

Field Quality Assurance and Quality Control (QA/QC) samples were collected as part of the
groundwater sampling program. Quality assurance (with internal laboratory quality controls)
addresses the accuracy and repeatability of analytical results after analysis in the laboratory.
Quality control addresses methods to preserve the integrity of samples in the field and during
shipping to the laboratory. Quality control may be accomplished by incorporating trip blanks, field
blanks, field duplicates, and equipment (rinsate) blanks into the analytical program.

A field blank and a duplicate sample were collected during this monitoring event performed at the
former EWS Class Il Landfill. CEC collected a field blank next to monitoring well MW-5 and a
duplicate sample was collected from MW-4 during this sampling event. The field blank was
collected by pouring deionized water into a set of sample bottles provided by the laboratory,
thereby allowing any airborne contaminants a chance to enter the field blank sample. Also, a
laboratory supplied trip blank for VOC analysis was prepared and placed in a cooler which was
present during groundwater sampling activities. Upon the collection of the final groundwater
sample, the trip blank was placed in a sample cooler and delivered to ESC for VOC analysis. No
VVOCs were detected above the laboratory PQL in the trip blank sample.

ESC reported the groundwater laboratory analytical results to CEC on December 21, 2017 and
February 2, 2017. Laboratory analytical testing of the field blank presented in the analytical report
revealed that none of the tested constituents were above the PQL. The results for the duplicate
sample collected from MW-4 were similar to the original MW-4 sample results.

3.5.2 Laboratory Quality Assurance and Quality Control

In order to demonstrate that a laboratory is producing data of adequate precision, accuracy and
sensitivity it is necessary to assess all laboratory procedures at all stages from sampling to
reporting. The laboratory completed specific control and assessment procedures designed to
monitor, quantitatively, the accuracy and precision of specific assays. Laboratory Internal Quality
Assurance (IQA) refers to the full range of practices employed to ensure that laboratory results are
reliable. Internal Laboratory Quality Control (1QC) consists of the operational techniques used by
the laboratory staff for continuous assessment of the quality of the results of individual analytical
procedures. The specific quality-control procedures utilized by the analytical laboratory are
summarized in the following table.
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Quality Criteria Category

Quiality Control Laboratory Methods

Laboratory duplicates at a frequency of one

Precision per matrix spike, one per laboratory control
sample, and one per method blank

Matrix spikes, laboratory control samples,

Bias method blanks at a frequency of one

sample per standard batch

Representative and Comparable Data

Adherence to  standard  analytical
procedures, analytical methods, units of
measurement, and detection limits.

The internal laboratory 1QA and IQC results are included in the laboratory analytical reports
located in Appendix C-Laboratory Analytical Reports and Field Information Logs.

3.6 SAMPLE CHAIN-OF-CUSTODY

A sample Chain-of-Custody (COC) traveled along with the sample kit from ESC to the former
EWS Class Il Landfill site and back to ESC for the December 2017 sampling event. The CEC
SOP 07-01-01 for maintaining sample Chain of Custody may be found in Appendix D — CEC

Standard Operating Procedures.
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4.0 LABORATORY ANALYTICAL PROCEDURES

41  ANALYTICAL METHODS

All laboratory analyses for the fourth quarter 2017 groundwater assessment-monitoring event were
completed by ESC Lab Sciences in Mt. Juliet, Tennessee. The analytical methods chosen for these
monitoring events were in full compliance with the procedures required by the DSWM and the
USEPA’s publication SW-846, entitled Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods (3rd Edition).

The SW-846 methods used for the analysis of groundwater and leachate samples were as

follows:

Method 6010b
Method 6020
Method 2320 B-2011
Method 7470A
Method 8011
Method 8260B
Method 9056 A

Method 350.1
Method 410.4

Inductively Coupled Plasma (ICP) — Atomic Emission Spectrometry
(Boron only)

ICP — Mass Spectrometry (metals & dissolved metals)

Alkalinity

Mercury in Liquid Waste — Manual Cold Vapor Technique
1,2-dibromoethane & 1,2 dibromo-3-chloropropane by Micro-
extraction and Gas Chromatography

Volatile Organic Compounds by Gas Chromatograph/Mass
Spectrometry

Determination of Inorganic Anions by lon Chromatography
(Bromide, Chloride, Fluoride, Nitrate, and Sulfate)

Ammonia Nitrogen

Chemical Oxygen Demand (COD)

The SW-846 methods used for the analysis of stream samples were as follows:

Method 6010b

Method 6020
Method 130.1
Method 7470A
Method 9056A

Inductively Coupled Plasma (ICP) — Atomic Emission Spectrometry
(Boron only)

ICP — Mass Spectrometry (metals & dissolved metals)

Total Hardness

Mercury in Liquid Waste — Manual Cold VVapor Technique
Determination of Inorganic Anions by lon Chromatography
(Bromide, Chloride, Fluoride)

The SW-846 methods used for the analysis of sediment samples were as follows:

Method 6010b
Method 7470A
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Method 9056A Determination of Inorganic Anions by lon Chromatography
(Bromide, Chloride, Fluoride)

4.2 LABORATORY ANALYTICAL RESULTS

Fourth quarter groundwater samples were collected by CEC on December 11, 2017 and December
14, 2017 (MW-3 only). ESC performed the groundwater analysis and reported the results on
December 21, 2017 and February 2, 2017 (MW-3 only). Fourth quarter leachate samples were
collected by CEC on December 12, 2017 from the “Aluminum Processing Waste Cell (APWC)”
and “Industrial Waste Cell (IWC)” leachate sample locations. ESC performed the leachate
analysis and reported the results on December 21, 2017. Fourth quarter surface water and sediment
samples were collected from the Cane Creek and Charlie Creek by CEC on December 11, 2017,
and ESC reported the results on December 20, 2017.

Constituent values from all inorganic laboratory analyses for groundwater and leachate samples,
along with applicable MCLs or 2DWSs, are presented in Table 2a — Groundwater and Leachate
Analytical Results in Appendix A. Constituent values from all inorganic laboratory analyses for
stream and sediment samples are presented in Table 2b — Stream and Sediment Analytical Results
in Appendix A. Copies of the laboratory reports are located in Appendix C — Laboratory
Analytical Reports.

43 QUALITY CONTROL QUALIFIER CODES

The EPA Contract Laboratory Program states that sample and result qualifiers should be utilized
as part of a total quality-control process. ESC complies with this directive and reports all qualifiers
along with explanations of QC qualifier codes. Four QC qualifier codes (B, J4, T8, and P1) were
indicated during the laboratory analysis of groundwater samples collected on December 11, 2017.
Three QC qualifier codes (J3, J4, and T8) were indicated during the laboratory analysis of
groundwater samples collected from MW-3 on December 14, 2017. Three QC qualifier codes (B
J4, and V3) were indicated during the laboratory analysis of leachate samples during the fourth
quarter monitoring event. One QC qualifier code (P1) was indicated during the laboratory analysis
of stream and sediment samples collected on December 11, 2017.

The qualifiers that may have affected the reported results are the B Qualifier (dissolved mercury
at MW-1 and IWC-L, Hardness at TMW-1, barium at APWC-L, and dissolved manganese at
TMW-2 and APWC-L), the T8 Qualifier (Nitrate at MW-1 and MW-5, orthophosphate at MW-3),
and the V3 Qualifier (MEK at APWC-L). The B Qualifier indicates that the constituent was also
identified in the associated blank. Therefore, the reported result may be higher than what is actually
present in the sample. The T8 Qualifier indicates that the laboratory received the samples within
the required hold-time but analyzed the sample slightly outside the required hold-time. Analyzing
results out of hold time may affect sample results; however, the reported nitrate results are
generally consistent with historical data. The V3 Qualifier indicated that the sample result was
biased high due to sample matrix interference, therefore the detected result may be a laboratory

Civil & Environmental Consultants, Inc. -12- 4™ Quarter 2017 Groundwater Assessment Report
CEC Project 171-873 March 2018



error. Specific information concerning each laboratory QC qualifier code are described in the
Laboratory Analytical Reports in Appendix C.
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5.0 STATISTICAL ANALYSIS

5.1 APPLICABLE METHODS

The Rules of the Tennessee Department of Environment and Conservation, Division of Solid
Waste Management Chapter 1200-1-7-.04 state, in part, that each landfill must conduct and report
statistical analyses as part of the evaluation of groundwater monitoring data. Statistical analyses
of the sampling data was performed on monitoring wells MW-1, MW-3, MW-4, and MW-5. The
temporary wells TMW-1, TMW-2, and TMW-3 were installed in response to the elevated chloride
concentrations in MW-3 for the purpose of delineating groundwater hydrology/hydraulics during
assessment monitoring and for collecting groundwater samples for water-quality analyses. Due to
limited water-quality data acquired at this time, statistical analyses using data from these wells has
not been performed.

First, the distribution of the data was evaluated for normality. The test for normality was conducted
using the Shapiro-Wilks method if N <50 or Shapiro-Francia method if N>50. The normality test
was performed for both raw and log-transformed data with replacement of non-detects to half of
the corresponding laboratory detection limit. Data determined to be normally distributed are to be
evaluated using parametric prediction interval analysis. Data that were not normally distributed
are to be evaluated using non-parametric statistical methods. Inter-well and intra-well parametric
and non-parametric prediction limit analyses (NPPL) was deemed appropriate for this data set.
Inter-well analyses compared the concentrations observed at the down-gradient monitoring
locations (MW-3, MW-4, and MW-5) to the concentrations observed at the up-gradient monitoring
location (MW-1) during this monitoring event. Intra-well analyses was utilized only at MW-1 to
compare the concentrations observed during the current groundwater sampling event to the
established background data set for MW-1 concentrations.

MW-5 was installed on April 26, 2016 and the initial background sampling event (n=1) occurred
on April 28, 2016. After the initial sampling event, MW-5 was sampled on May 9, 2016 (n=2),
November 10, 2016 (n=3), and on June 8, 2017 (n=4). At least four separate sampling events are
needed at each sampling location in order to establish adequate background data for statistical
analyses. Since four separate sampling events have now been completed at MW-5, the data were
incorporated into the inter-well statistical analyses for the site during this reporting event.

The percentage of inter-well background non-detects for each parameter determines the primary
statistical method utilized for each parameter. If the percentage of non-detects in the background
samples is less than 50%, Shewart-CUSUM control charts are utilized. If more than 50%
background non-detects exist for the given parameter, non-parametric inter-well prediction limit
analyses was conducted on the data. For this site, based on the high amount of left-censored data
(>50% of non-detects), non-parametric inter-well prediction limit analyses was conducted for the
data from down-gradient monitoring wells (MW-3, MW-4, MW-5). Intra-well prediction limit
analyses was conducted for the data from the up-gradient monitoring well (MW-1). Additional
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statistical procedures performed included Mann-Kendall trend analysis and the non-parametric
Wilcoxon Rank Sum group comparisons (with non-detects set to the highest reporting limit for the
given constituent analyzed).

The computer program ChemStat was used for all statistical computations. Worksheets for inter-
well and intra-well statistical analysis and time versus concentration charts are given in Appendix
B — Statistical Evaluations and Time Series Plots.

5.2  STATISTICAL RESULTS

Total cadmium was detected above the MCL at MW-3, during the December 14, 2017 event (total
cadmium at MW-3 = 0.00659 mg/l), which was slightly lower than the September 28, 2017 event
(total cadmium at MW-3 = 0.00926 mg/l). Cadmium was first detected above the laboratory PQL
in MW-3 during the 4th quarter 2016 sampling event completed on November 10, 2016 (total
cadmium at MW-3=0.00177), which was below the MCL. Cadmium was first detected above the
MCL at MW-3 during the June 2017 sampling event (0.0286 mg/l). Another follow-up sampling
event was carried out at MW-3 on August 8, 2017 in order to re-sample MW-3 to supplement the
overall number of groundwater data values and to validate the previously observed results. The
August 8, 2017 result for total cadmium in MW-3 was 0.0113 mg/I.

The chloride concentration reported at MW-3 was 104 mg/l during the December 14, 2017
sampling event, which was below the 2DWS for chloride concentrations (250 mg/l), and the result
was less than the concentrations reported during the previous third quarter 2017 sampling event
(112 mg/l). Also, the chloride concentration reported at MW-3 during this event was less than the
reported chloride concentrations at MW-3 in June 2017 (163 mg/l), March 2017 (164 mg/l), and
August 2016 (218 mg/l). Since the second semi-annual monitoring event in November 2015 (458
mg/L) and the supplemental re-sampling event (360 mg/L) in December 2015, chloride
concentrations at MW-3 have remained below the 250 mg/l 2DWS for chloride concentrations.
However, a statistically upward trend in chloride concentrations at MW-3 and MW-5 was
indicated using the Mann-Kendall trend analysis at the 95% confidence level.

The chloride concentration observed at MW-4 (6.76 mg/l) and MW-5 (52.5 mg/I) produced an SSI
over background during this event. The chloride concentration observed at MW-5 is below the
2DWS for chloride concentrations and, when considering all MW-5 data to date since April 28,
2016, indicated an upward trend in chloride concentrations for the first time using the Mann-
Kendall trend analyses at the 95% confidence level. Although the chloride concentrations at M\W-
5 appear to have increased slightly since November 2016 (chloride=28.6 mg/l), there is still a
limited amount of data that has been collected (six total events at MW-5) since MW-5 was installed
in April 2016. The chloride detection at MW-4 is consistent with previous data, is below the
2DWS for chloride concentrations (250 mg/L), and, when considering all MW-4 chloride data to
date, did not show an upward or downward trend in chloride concentrations using the Mann-
Kendall trend analysis at the 95% confidence level. Regardless, the chloride concentrations at
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MW-3, MW-4, and MW-5 will continue to be closely monitored in future quarterly monitoring
events.

SSIs over background identified for the current monitoring event include total barium at MW-3,
chloride at MW-3, MW-4, and MW-5, and sulfate at MW-3. The total barium concentration at
MW-3 was 0.119 mg/l during this sampling event, which was less than the previous September
2017 sampling event (0.125 mg/l) and is less than the previous nine sample results collected at
MW-3 since November 21, 2014. Total barium also remains below the MCL for the primary
drinking water standard for barium (2 mg/L).

The sulfate concentration observed at MW-3 during this sampling event was 46.2 mg/l and was
equal to the concentration reported during the previous third quarter 2017 sampling event
completed in September 2017 (46.2 mg/l) and less than the concentrations reported during the
second quarter 2017 sampling event (93.7 mg/l) completed in June 2017. For further comparisons,
the detected sulfate concentrations at MW-3 in November 2016 was 34 mg/L, 95.7 mg/L in August
2016 and 105 mg/L in March 2017. Prior to August 2016, the reported sulfate concentrations at
MW-3 ranged from <5 mg/l to 29.1 mg/l. The reported sulfate concentrations have remained below
the 2DWS for sulfate (250 mg/l) for all sampling events to date. However, a SSlI in reported sulfate
concentrations at MW-3 was identified during this sampling event, and a statistically upward trend
in sulfate concentrations at MW-3 was indicated using the Mann-Kendall trend analysis at the 95%
confidence level.

The Mann-Kendall trend analyses at the 95% confidence level was utilized by incorporating
current and past groundwater data. Trend analyses revealed a statistically significant upward trend
in barium, total cadmium, chloride, sulfate, and zinc concentrations reported at MW-3. The Mann-
Kendall trend analysis indicated a statistically significant upward trend in total cadmium and total
zinc concentrations reported at MW-3. The Mann-Kendall trend analysis has indicated a
statistically significant upward trend in total cadmium concentrations at MW-3 during three
previous monitoring events (November 2016 June 2017, and September 2017) and indicated a
statistically significant upward trend in total zinc concentrations at MW-3 since the June, 2017
monitoring event. Trend analyses revealed a statistically significant downward trend in total
barium detections at MW-4 and no distinct statistically significant trend in chloride detections at
MW-4.

MW-3 was allowed to recharge overnight which yielded a low turbidity sample that was closer to
the recommended goal for turbidity for each sample of 10 NTUs; the measured turbidity at MW-
3 was 23.0 NTU when the total metals sample was collected at MW-3 on December 14, 2017. A
higher NTU value generally correlates to a higher amount of sediment in the water being sampled.
Since total metals concentrations can be directly correlated to the amount of sediment in each
sample and the NTU value was above the recommended goal of 10 NTU, analytical procedures
were carried out for dissolved metals concentrations (field filtered and laboratory filtered). After
field filtering the groundwater sample at MW-3, the measured turbidity was 5.37 NTU. The field-
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filtered dissolved cadmium concentration (0.00733 mg/l) at MW-3 was similar to the total
cadmium at MW-3 and was slightly above the MCL for total cadmium concentrations. A
correlation cannot be made between the NTU value of the groundwater samples and the total
cadmium concentrations observed at the wells based on this one sample event (e.g., total cadmium
was detected in MW-3 with a turbidity of 23.0 NTUs while TMW-2 and TMW-3 had higher
sample turbidities but no detections of total cadmium). TMW-1, TMW-2, and TMW-3 were
installed initially as temporary monitoring wells on April 28, 2016 and were constructed with a
traditional filter pack which can mix with the muddy water in the borehole, which may increase
the amount of time needed to purge the well to an acceptable level of turbidity. The USEPA
SESD guidance document also states that turbidity levels may be reduced by low flow purging and
sampling techniques. Although low flow purging and sampling techniques were used to purge
TMW-1, TMW-2, and TMW-3 it appears that the wells may require further development activities
during future monitoring events before the turbidity values observed at temporary monitoring
wells will be reduced. The impact of turbidity on sample results will continue to be evaluated
during future monitoring events, and diligent efforts will be made to reduce the NTU values to
representative levels. Also, CEC recommends to continue collecting field-filtered samples for
dissolved metals analysis in addition to total metals analysis at each monitoring well.

When analyzing a sample for total and dissolved metals, it is normally expected that the dissolved
metal concentrations should be less than the total metals. However, the accuracy of the analytical
results are generally dependent upon sample preparation and analytical methods/operations. A
sample analyzed for total and dissolved metals may have slightly different concentrations due to
normal variations in the analytical process. Slightly higher concentrations present in dissolved
versus total analyses can occur even though all quality controls are deemed acceptable. This
variation in sample results is commonly controlled by calculating the relative percent difference
(RPD). In general, a RPD value less than 20% is acceptable for quality control purposes. The RPD
between total and dissolved results can be used to evaluate whether the reported concentrations
given for total and dissolved cadmium are indistinguishable at MW-3. The calculated RPD
between sample results reported for total and dissolved cadmium (field-filtered and laboratory
filtered) was less than 20%.

The RPD for total cadmium (Cd) versus dissolved Cd at MW-3 was calculated according to the
following formula:

|Total Cd conc. in mg/l (MW-3) — Dissolved Cd conc. in mg/l (MW-3)| * 100 = %RPD
[Total Cd conc. in mg/l (MW-3) + Dissolved Cd conc. in mg/l (MW-3)]/2

Total Cd concentration compared to dissolved Cd (field- filtered) concentration:

|0.00659 mg/1 (total Cd at MW-3) - 0.00733 mg/1 (dissolved Cd at MW-3)| * 100 = 10.63%
[0.00659 mg/I (total Cd at MW-3) + 0.00733 mg/I (dissolved Cd at MW-3)]/2
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The statistical trend analysis for total cadmium at MW-3 does confirm an increasing trend having
statistical significance when considering all current and past data for cadmium at MW-3. In
contrast, statistical group comparisons, comparing background data to MW-3 data, do not draw
any firm conclusions as to whether the increase in total cadmium at MW-3 is statistically
significant. However, the results of the current statistical group comparison analyses come from a
limited data set with few values exceeding the reporting limit. As a result, obtaining more
groundwater samples from MW-3 for total cadmium, as well as the other measured constituents,
is recommended.

Although there have been elevated detections of total cadmium in MW-3, there have been no
detections, as of this date, from groundwater samples extracted from temporary monitoring wells
TMW-2 and TMW-3 that are immediately down-gradient of MW-3.

However, total lead was detected in TMW-1 and TMW-2 at concentrations that exceeded the EPA
MCLs. The MCL exceedances at TMW-1 and TMW-2 were likely affected by the elevated
turbidity at TMW-1 (315 NTU) and TMW-2 (>1000 NTU) at the time of sampling. As previously
discussed, TMW-1 and TMW-2 were initially installed as a temporary monitoring location to
address the elevated chloride detections at MW-3.  According to the USEPA SESD guidance
document titled “Design and Installation of Monitoring Wells”, temporary wells are cost effective,
may be installed quickly, and provide a synoptic picture of groundwater quality and are generally
installed, purged, sampled, removed, and backfilled in a matter of hours. TMW-1, TMW-2, and
TMW-3 were constructed with a traditional filter pack, which can mix with the muddy water in
the borehole and may increase the amount of time needed to purge the well to an acceptable level
of turbidity. The USEPA SESD guidance document also states that turbidity levels may be
reduced by low flow purging and sampling techniques. Although low flow purging and sampling
techniques were used to purge TMW-1 and TMW-2, it appears that the well may require further
development activities during future monitoring events before the observed turbidity values at
TMW-1 and TMW-2 will be reduced.

Total cadmium was not detected above the laboratory PQL in the surface water and sediment
samples collected from nearby Charlie Creek and Cane Creek during the September 2017 event.
However, total cadmium was detected at Charlie Creek US (upstream-total cadmium=0.00375
mg/l) and Charlie Creek MS (midstream-total cadmium=0.002 mg/l) during the December 11,
2017 event. The concentrations at Charlie Creek US and Charlie Creek MS are both below the
MCL for cadmium of 0.005 mg/L. Total Cadmium was not detected above the PQL at any other
surface water sample locations (Cane Creek US, Cane Creek MS, Cane Creek DS-1). The MCL
for total cadmium (0.005 mg/L) was not exceeded at either stream location. However, the furthest
upstream surface water sample location had the highest reported total cadmium detection of all the
stream samples during this December 11, 2017 event. The Charlie Creek US sample location is
approximately 2,500 ft. from Charlie Creek MS. With the limited amount of surface water
sampling data collected to date, it is difficult to draw any firm conclusions concerning this total
cadmium detection upstream. However, based on these limited results, it appears there may be
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cadmium sources, upstream of the facility, which are not associated with the landfill. Regardless,
the confirmed detections for total and dissolved cadmium above the MCL and the accompanying
statistically significant trend analysis for total cadmium in MW-3 are of concern and warrant more
detailed attention during future quarterly monitoring events.

The chloride, total cadmium, sulfate, and total zinc concentrations at MW-3, MW-4, and MW-5,
as well as the lead concentrations at TMW-1 and TMW-2, will continue to be closely monitored
and statistically analyzed during future monitoring events.

No SSls in reported concentrations were identified in up-gradient well MW-1 using intra-well non-
parametric analysis.

A summary of intra-well and inter-well statistical analysis is presented in Table 3 — Intra-Well and
Inter-Well Statistical Summary in Appendix A.
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6.0 CONCLUSIONS

Representative groundwater samples were collected from permanent monitoring wells MW-1,
MW-3, MW-4, and MW-5, and temporary monitoring wells TMW-1, TMW-2, and TMW-3. The
groundwater samples were analyzed for the Appendix | organics, total metals (appendix | metals
plus aluminum, calcium, iron, magnesium, manganese, potassium, sodium, and boron), alkalinity,
bromide, chloride, nitrate, sulfate, ammonia, and COD. Each groundwater well location was also
sampled for analysis of dissolved metals (field filtered).

Stream (surface water) and sediment locations were sampled for analysis at Charlie Creek US,
Charlie Creek MS, Cane Creek US, Cane Creek MS, and Cane Creek DS-1. All stream (surface
water) samples were analyzed for the Appendix | metals plus aluminum, calcium, iron,
magnesium, manganese, potassium, sodium, bromide, chloride, fluoride, and total hardness. Also,
each stream sample location was sampled for analysis of dissolved metals (laboratory filtered
only). All sediment samples collected from the stream were analyzed for the same list of
parameters with the exception of total hardness and dissolved metals.

The results of the third quarter assessment monitoring event of 2017 for MW-3 are summarized as
follows.

e Total cadmium was detected above the MCL at MW-3 during the December 14, 2017 event
(total cadmium at MW-3=0.00659 mg/I) which was slightly above the MCL (0.005 mg/L)
for the fourth consecutive sampling event at MW-3 since June 8, 2017. In addition,
dissolved cadmium was detected slightly above the MCL at MW-3 during the December
14, 2017 event (dissolved cadmium=0.00733) and was similar to the total cadmium
detection at MW-3. Although total cadmium concentrations have been above the MCL at
MW-3, the total cadmium concentrations at MW-3 have decreased each sampling event
since June 8, 2017. Total cadmium was first detected above the MCL at MW-3 during the
June 8, 2017 event (total cadmium at MW-3 = 0.0286 mg/l). Another follow-up sampling
event was carried out at MW-3 on August 8, 2017 in order to re-sample MW-3 to validate
the previously reported cadmium concentrations. The August 8, 2017 re-sample result for
total cadmium in MW-3 was 0.0113 mg/l. The total cadmium detected during this event
was less than the previous September 28, 2017 event (total cadmium at MW-3=0.00926).
Also, the dissolved cadmium detected at MW-3 during this event was less than the previous
September 28, 2017 event (dissolved cadmium field filtered=0.0104 mg/l, dissolved
cadmium lab filtered=0.0102 mg/l). However, the detections of total cadmium and
dissolved cadmium remain at levels slightly above the MCL and the accompanying
statistically significant trend analysis for cadmium in MW-3 are of concern and warrant
continued detailed attention during future quarterly monitoring events.

e The source of the cadmium detections above the MCL in MW-3 has not been determined
at this point. Based on current data, the impact location appears to be limited to the MW-3
location, since there have been no detections from groundwater samples extracted from
temporary monitoring wells TMW-2 and TMW-3 that are immediately down-gradient of
MW-3.
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e Total cadmium was not detected above the laboratory PQL in the surface water and
sediment samples collected from nearby Charlie Creek and Cane Creek during the
September 2017 event and a majority of the surface water samples collected in December
2017. However, total cadmium was detected above the PQL at Charlie Creek US and
Charlie Creek MS during the December 11, 2017 event. Total Cadmium was not detected
above the PQL at any other surface water sample locations (Cane Creek US, Cane Creek
MS, and Cane Creek DS-1) during this event. Therefore, the furthest upstream surface-
water sample location (approximately 2,500 ft. upstream from the Charlie Creek MS
sampled location) had the highest reported total cadmium detection during this December
11, 2017 event. With the limited amount of surface water sampling data collected to date,
it is difficult to explain or draw any firm conclusions concerning this total cadmium
detection upstream. However, based on these limited results, it appears there may be
cadmium sources, upstream of the facility, which are not associated with the landfill.

e Similarly, the statistical trend analysis for total zinc data at MW-3 (total zinc during the
current event at MW-3= 0.0439 mg/l) confirmed an increasing trend having statistical
significance, and an SSI based on non-parametric prediction limits. Zinc was first detected
above the laboratory PQL at MW-3 during the previous June 2017 groundwater event (total
zinc=0.0769 mg/l). Before June 2017, zinc had remained below the current laboratory
detection limit of 0.025 mg/l since July of 2010. Although zinc levels are above the PQL,
they remain well below the 2DWS of 5 mg/L.

e A SSI was identified for the reported chloride concentrations at MW-3, MW-4, and MW-
5 during this event. Chloride concentrations at MW-3 and MW-5 exhibited a statistically
significant increasing trend per the Mann-Kendall non-parametric trend procedure. The
chloride concentration reported at MW-3 was 104 mg/I during this sampling event. This
concentration was below the 2DWS for chloride concentrations (250 mg/l) and was less
than the concentrations reported during the previous third quarter 2017 sampling event
(112 mg/l). Also, the chloride concentration reported at MW-3 during this event was less
than the reported chloride concentrations at MW-3 in June 2017 (163 mg/l), March 2017
(164 mg/l) and August 2016 (218 mg/l). Since the second semi-annual monitoring event
in November 2015 (458 mg/L) and the supplemental re-sampling event (360 mg/L) in
December 2015, the chloride concentrations at MW-3 have remained below the 250 mg/I
2DWS for chloride concentrations.

The chloride concentration observed at MW-4 (6.76 mg/l) and MW-5 (52.5 mg/l) produced
an SSI over background during this event. The chloride concentration observed at MW-5
is below the 2DWS for chloride concentrations and, when considering all MW-5 data to
date since April 28, 2016, indicated an upward trend in chloride concentrations for the first
time using the Mann-Kendall trend analyses at the 95% confidence level. Although the
chloride concentrations at MW-5 appear to have increased slightly since November 2016
(chloride=28.6 mg/l), there is still a limited amount of data that has been collected (six total
events at MW-5) since MW-5 was installed in April 2016. The chloride detection at MW-
4 is consistent with previous data, is below the 2DWS for chloride concentrations (250
mg/L) and, when considering all MW-4 chloride data to date, did not show an upward or
downward trend in chloride concentrations using the Mann-Kendall trend analysis at the
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95% confidence level. Regardless, the chloride concentrations at MW-3, MW-4, and MW-
5 will continue to be closely monitored in future quarterly monitoring events.

e A SSI was identified for the reported sulfate concentration at MW-3 during this event.
Also, the sulfate concentration at MW-3 exhibited a statistically significant increasing
trend per the Mann-Kendall non-parametric trend analyses at the 95% confidence level.
The sulfate concentration reported at MW-3 was 46.2 mg/l during this sampling event. This
concentration was below the 2DWS for sulfate concentrations (250 mg/l) and was equal to
the concentration reported during the previous third quarter 2017 sampling event (46.2
mg/l). The sulfate concentrations at MW-3 have remained below the 250 mg/l 2DWS for
sulfate. It is worth noting that sulfate has not consistently been detected above the PQL (5
mg/l) at any of the other permanent monitoring wells or temporary monitoring wells. The
sulfate concentrations at MW-3 will continue to be closely monitored during future
quarterly monitoring events.

e Total lead was detected in TMW-1 and TMW-2 at concentrations that exceeded the EPA
MCLs. The MCL exceedances at TMW-1 and TMW-2 were likely affected by the
elevated turbidity at TMW-1 (315 NTU) and TMW-2 (>1000 NTU) at the time of
sampling.

e Time series graphs prepared for MW-3 indicate a general increasing trend, starting in 2014,
for chloride, total calcium, total magnesium, total potassium, total sodium, and sulfate.

e The Mann-Kendall trend analysis at the 95% confidence level revealed a statistically
significant upward trend in total barium, total cadmium, chloride, sulfate, and total zinc
concentrations reported at MW-3 during this event.

e No VOCs were detected above their respective laboratory PQL during the monitoring
event.

e No constituents were detected above their respective MCL at any of the stream (surface
water) samples.

e There were no cadmium detections in the sediment samples.

6.1 EWS GROUNDWATER QUALITY RELATIVE TO THE EPA PRIMARY
DRINKING WATER STANDARDS

Laboratory analytical results for the groundwater samples collected in December of 2017 from the
former EWS Class Il Landfill indicate that total arsenic in MW-1 and TMW-2; total cadmium in
MW-3 and total lead in TMW-1 and TMW-2 were detected at concentrations that exceeded their
respective EPA MCL/RSL. The MCL exceedances at TMW-1 and TMW-2 were likely affected
by the elevated turbidity at TMW-1 (315 NTU) and TMW-2 (>1000 NTU) at the time of sampling.
As previously discussed, TMW-1 and TMW-2 were initially installed as a temporary monitoring
location to address the elevated chloride detections at MW-3. According to the USEPA SESD
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guidance document titled “Design and Installation of Monitoring Wells”, temporary wells are cost
effective, may be installed quickly, and provide a synoptic picture of groundwater quality and are
generally installed, purged, sampled, removed, and backfilled in a matter of hours. TMW-1,
TMW-2, and TMW-3 were constructed with a traditional filter pack, which can mix with the
muddy water in the borehole and may increase the amount of time needed to purge the well to an
acceptable level of turbidity. The USEPA SESD guidance document also states that turbidity
levels may be reduced by low flow purging and sampling techniques. Although low flow purging
and sampling techniques were used to purge TMW-1 and TMW-2, it appears that the well may
require further development activities during future monitoring events before the observed
turbidity values observed at TMW-1 and TMW-2 will be reduced.

Total cadmium was detected in MW-3 at a concentration of 0.00659 mg/l during the December
14, 2017 sampling event. The MCL for total cadmium is 0.005 mg/I. Total cadmium had not been
detected above the laboratory PQL (0.001) before November of 2016. Also, total cadmium was
detected above the MCL on September 28, 2017 (0.00926 mg/l), August 8, 2017 (0.0113 mg/l)
and June 8, 2017 (0.0286 mg/l). The Mann-Kendall trend analysis produced a statistically
significant upward trend in total cadmium concentrations reported at MW-3. Due to the identified
total cadmium detections above the MCL at MW-3 in June 2017, August 2017, September 2017,
and December 2017, groundwater samples will continue to be collected from temporary
monitoring wells down-gradient from MW-3. Also, surface water samples and sediment samples
will continue to be collected at selected locations along Charlie Creek and Cane Creek and
analyzed for total and dissolved metals.

Total Arsenic was detected in up-gradient MW-1 (0.0573 mg/l) and in down-gradient temporary
well TMW-2 (0.0131 mg/l). The MCL for arsenic is 0.01 mg/l. Arsenic has historically been
detected at concentrations exceeding the primary drinking water MCL prior to the disposal of
waste in the landfill. Laboratory analytical testing of groundwater samples taken from MW-1
during background testing of the groundwater prior to waste placement in the landfill revealed
concentrations of arsenic ranging from 0.024 mg/L to 0.072 mg/L. The arsenic detection at TMW-
2 was likely affected by the elevated turbidity at the time of sampling and is supported by the fact
that the dissolved arsenic concentration at TMW-2 were below the laboratory PQL (<0.002 mg/I).
The presence of arsenic in the local groundwater is considered to be naturally occurring,
originating from deposits in the soil overburden, since there is no immediate development up-
gradient of MW-1.

Total Cobalt was detected in up-gradient well MW-1 (0.0411 mg/L) and in down-gradient well
MW-5 (0.00245 mg/L). Cobalt does not have an MCL; however, TDEC-DSWM has indicated that
they are using the EPA regional screening level (RSL) of 0.006 mg/L as the groundwater protection
standard for this constituent. The reported detection at up-gradient MW-1 is above the RSL. Cobalt
has historically been detected at concentrations that exceed the RSL at MW-1 prior to the disposal
of waste in the landfill. The presence of cobalt in the local groundwater is considered to be
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naturally occurring, originating from deposits in the soil overburden, since there is no immediate
development up-gradient of MW-1.

Total Lead was detected in down-gradient TMW-1 (0.00384 mg/l) and TMW-2 (0.0305 mg/I).
The MCL for lead is 0.015 mg/l. The total lead detections at TMW-1 and TMW-2 were likely
affected by the elevated turbidity at the time of sampling and is supported by the fact that the
dissolved lead concentrations at TMW-1 and TMW-2 were below the laboratory PQL (<0.002
mg/l).

6.2 EWS GROUNDWATER QUALITY RELATIVE TO THE NATIONAL
SECONDARY DRINKING WATER STANDARDS

Laboratory analytical results for the groundwater samples collected in December of 2017 from the
former EWS Class Il Landfill groundwater monitoring well network indicated that three of the
site-specific groundwater monitoring list of compounds were detected at concentrations which
exceeded the National Secondary Drinking Water Standards (2DWS). Those parameters included
iron and manganese in up-gradient well MW-1, aluminum in TMW-1, TMW-2, and TMW-3, and
manganese in down-gradient wells MW-3, MW-5, TMW-1, and TMW-3.

The 2DWS exceedances observed at TMW-1, TMW-2, and TMW-3 were likely affected by the
elevated turbidity at TMW-1 (315 NTU), TMW-2 (>1000 NTU), and TMW-3 (38.6 NTU) at the
time of sampling. As previously discussed, TMW-1, TMW-2, and TMW-3 were initially installed
as temporary monitoring locations to address the elevated chloride detections at MW-3.
According to the USEPA SESD guidance document titled “Design and Installation of Monitoring
Wells”, temporary wells are cost effective, may be installed quickly, and provide a synoptic
picture of groundwater quality and are generally installed, purged, sampled, removed, and
backfilled in a matter of hours. TMW-1, TMW-2, and TMW-3 were constructed with a traditional
filter pack which can mix with the muddy water in the borehole, which may increase the amount
of time needed to purge the well to an acceptable level of turbidity. The USEPA SESD guidance
document also states that turbidity levels may be reduced by low flow purging and sampling
techniques. Although low flow purging and sampling techniques were used to purge TMW-2, it
appears that the well may require further development activities during future monitoring events
before the observed turbidity values observed at TMW-1, TMW-2, and TMW-3 will be reduced.

Total Aluminum concentrations observed in MW-3 (0.948 mg/l), TMW-1 (1.15 mg/l), TMW-2
(28.5 mg/l), and TMW-3 (0.273 mg/L) during the December 2017 sampling event were above the
2DWS (0.2 mg/L). However, the aluminum concentrations observed at MW-3, TMW-1, and
TMW-3 remain less than the highest concentrations observed in up-gradient well MW-1 (1.2
mg/L) and down-gradient well MW-3 (1.8 mg/L) prior to accepting waste within the landfill. The
total aluminum detections at TMW-1 and TMW-2 were likely affected by the elevated turbidity at
the time of sampling and is supported by the fact that the dissolved aluminum concentrations at
TMW-1 (dissolved aluminum=0.128 mg/l) and TMW-2 (dissolved aluminum=0.329 mg/l) were
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significantly lower in concentration. It should also be noted that although each sample was field-
filtered using a 0.45 micron filter before sample collection, the turbidity at TMW-1 (245 NTU)
and TMW-2 (283 NTU) remained elevated after field filtering, indicating that very small (<0.45
micron) colloidal clay particles were able to pass through the filter and remain in the water column.

Total Iron was detected at a concentration of 26 mg/L in MW-1 and 1.6 mg/L in MW-3 prior to
the placement of waste. Iron was detected above the 2DWS (0.3 mg/l) in MW-1 (14.3 mg/L), MW-
3, MW-5 (0.50 mg/L), TMW-1 (3.79 mg/l), TMW-2 (39.3 mg/l), and TMW-3 (1.35 mg/l) during
the December 2017 monitoring event. The reported total iron concentrations at MW-1, MW-5,
TMW-1, and TMW-3 were less than the highest concentrations observed prior to placement of
waste and do not exhibit a trend via time-series graphs. Similar to the total aluminum
concentrations, the total iron concentration at TMW-1, TMW-2, and TMW-3 were likely caused
by the elevated turbidity values at each of the temporary monitoring wells.  In addition, the
presence of iron in the local groundwater is considered to be naturally occurring, originating from
deposits in the soil overburden, and iron has consistently been detected above the 2DWS in MW-
1.

Total Manganese has been consistently detected in up-gradient well MW-1 and the highest
reported concentration was observed during the May 2016 monitoring event (0.952 mg/L).
Manganese detections were observed in up-gradient MW-1 (0.921 mg/L) and down-gradient site
monitoring wells MW-3 (0.234 mg/L), MW-4 (.0278 mg/L), MW-5 (0.0728mg/L), TMW-1
(0.0641 mg/l), and TMW-2 (0.312 mg/l). The presence of total manganese in the local
groundwater is considered to be naturally occurring, originating from deposits in the soil
overburden, and total manganese has consistently been detected above the 2DWS (0.05 mg/l) in
MW-1.

Sulfate concentrations currently exhibit an increasing trend in MW-3 when considering all data
accumulated from MW-3 since May 19, 2009. The sulfate concentration reported at MW-3 during
this sampling event was 46.2 mg/L, was below the 2DWS for sulfate concentrations (250 mg/L),
was less than the concentrations reported during the second quarter monitoring event in September
2017 (93.7 mg/), and were equal to the previous September 2017 event (46.2 mg/l). The sulfate
concentrations at MW-3 will continue to be closely monitored during future quarterly assessment
monitoring events. Sulfate was not detected above the PQL in any of the other monitoring wells
across the site.

The first quarter 2018 assessment monitoring event is tentatively scheduled for March 2018 and
will consist of collecting groundwater samples from up-gradient well MW-1 and down-gradient
wells MW-3, MW-4, MW-5, TMW-1, TMW-2, TMW-3, and surface water and sediment samples
from selected locations along Charlie Creek and Cane Creek. Collected samples will be analyzed
for chloride, appendix | metals (total and dissolved), sulfate and additional leachate indicator
parameters (alkalinity, ammonia, COD, calcium, iron, magnesium, manganese, potassium,
sodium, and nitrate).
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7.0 RECOMMENDATIONS

The following recommendations are presented in an effort to effectively identify the source(s) of
the elevated total cadmium in MW-3, as well as the sources for elevated total barium, chloride,
sulfate, lead and zinc concentrations in the given wells as detailed in the previous section. In
addition, these recommendations are given in an effort to insure the continuance of securing
representative groundwater samples and to obtain analytical results with a high-degree of accuracy
and precision (i.e., repeatability).

1. It is recommended that dedicated low-flow pumps that were installed within monitoring
wells MW-1, MW-4, MW-5, and TMW-3 be utilized during the next scheduled sampling
event. Although low flow purging and sampling techniques were used to purge TMW-1
and TMW-2, it appears that the wells will require further development activities during
future monitoring events.

2. It is recommended that MW-3 be purged and sampled using traditional purge methods
during the next quarterly monitoring events and, specifically, when the height of the water
column residing in MW-3 remains less than 10 feet. Low-flow purging and sampling
methods yield a more representative groundwater sample when the well screen is not
dewatered. Dewatering of the well screen exposes formation water to air and gases in the
well and affects groundwater chemistry. This may also explain the elevated turbidity values
observed during the initial low-flow purging activities at MW-3 on December 11, 2017,
since recharging groundwater would trickle down the inner side of the screened area which
would continually agitate the water within the well after each purge cycle. Since the water
within the well was not static during purging, the turbidity remained elevated and a
representative sample could not be obtained. Therefore, the traditional purge methods may
be utilized during future events.

3. Itis recommended that all monitoring wells on the site continue to be monitored quarterly.
In addition, quarterly groundwater samples will continue to be collected from temporary
monitoring wells down-gradient from MW-3. Also, surface water samples and sediment
samples will continue to be collected at selected locations along Charlie Creek and Cane
Creek and analyzed for total and dissolved metals during future quarterly assessment
monitoring activities.

4. 1tis recommended that the chosen analytical laboratory (ESC) continue to run methods for
total and dissolved metal constituents, using methods that will produce the lowest reporting
limit. In addition to providing results for dissolved metals in the case where certain
groundwater samples have turbidities that are above 10 NTUs, having a growing database
of dissolved metal constituents is essential, if there is a future need for groundwater
modeling.
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Table 1

Former Environmental Waste Solutions Camden Class 11 Landfill
Field Parameters and Potentiometric Data - December 2017

Top of Bottom of . . . Oxidation
Monitoring Well/ Sample Sample Cafing Well .Well Well Depth to | Potentiometric Temperature Conductivity pH Dissolved Reduction | Turbidity
. Date . ! . Diameter | Volume Water Surface . . Oxygen .
Location Time Elevation Elevation (Feet) Gallons (Feet)2 (Feet MSL) O (micromhos/cm) [ (SU) (mg/l) P(?tte'ntlal (NTU)
(Feet MSL) (Feet) (Millivolts)

MW-1 12/11/2017 11:00 416.47 385.97 0.17 1.3 22.99 393.48 15.9 110.9 5.66 0.24 73.0 4.06
MW-2* 12/11/2017 11:20 380.35 367.70 0.17 1.1 6.11 374.24 22.8 256.3 5.98 2.21 -23.8 353.0
MW-3 12/14/2017 16:00 392.90 365.10 0.17 1.3 19.87 373.03 14.2 529.0 5.42 4.72 93.4 23.0
MW-4 12/11/2017 17:00 381.47 358.37 0.17 1.9 11.75 369.72 16.2 81.6 5.77 2.71 91.7 5.33
MW-5 12/11/2017 12:10 385.25 351.40 0.17 4.1 9.41 375.84 16.5 239.7 5.33 0.88 100.0 22.0
TMW-1 12/11/2017 13:45 381.19 348.99 0.085 1.0 8.70 372.49 16.0 94.4 5.67 4.28 94.6 315

TMW-2 12/11/2017 15:15 384.27 356.77 0.085 0.7 11.60 372.67 16.1 94.8 5.68 5.01 93.9 >1000
TMW-3 12/11/2017 16:10 381.37 353.37 0.085 0.8 9.85 371.52 15.7 205.1 5.35 1.59 103.3 38.6
Charlie Creek US 12/11/2017 14:00 NA NA NA NA NA NA 6.8 94.7 5.40 17.47 76.2 3.20
Cane Creek US 12/11/2017 13:30 NA NA NA NA NA NA 5.7 279.2 5.39 13.84 72.4 6.71
Charlie Creek MS 12/11/2017 12:50 NA NA NA NA NA NA 5.6 174.1 5.44 16.52 62.1 3.01
Cane Creek MS 12/11/2017 12:10 NA NA NA NA NA NA 4.9 160.4 5.04 13.97 84.5 5.33
Cane Creek DS-1 12/11/2017 11:35 NA NA NA NA NA NA 42 149.8 5.23 14.96 73.7 3.24
Leachate (IWC-L) 12/12/2017 10:15 NA NA NA NA NA NA 9.0 69,267 3.60 3.20 271.1 50.4
Leachate (APWC-L) 12/12/2017 10:45 NA NA NA NA NA NA 50.4 498,184 9.03 0.13 -23.8 10.20

! Top of Casing Elevations from survey by Civil & Environmental Consultants, Inc. on May 12, 2016.
2 Depth to water measurements collected by Civil & Environmental Consultants, Inc. on December 11, 2017
* - MW-2 has been removed from monitoring network. Only water level and field parameters collected at MW-2.

NS= Not Sampled
NA= Not Applicable.

Groundwater Assessment Monitoring Report
Former EWS Camden Class II Landfill
4th Quarter 2017 Assessment Monitoring Event



Table 2a
Former EWS Camden Class IT Landfill IDL 03-0212 (Terminated)
Inorganic Analytical Data -December 2017

. Leachate Leachate-
MW-1 MW-3 MW-4 MW-5 TMW-1 TMW-2 TMW-3 Field Blank IWC-L APWC-L
12/11/2017 12/14/2017 12/11/2017 12/11/2017 12/11/2017 12/11/2017 12/11/2017 12/11/2017 12/12/2017 12/12/2017
Parameter MCL/GWPS Value Value Value Value Value Value Value Value Value Value
(mg/) (mg/) (mg/) (mg/1) (mg/l) (mg/t) (mg/t) (mg/t) (mg/t) (mg/t) (mg/t)
Hardness - <30 127 <30 76.9 37.8 69.1 71.4 <30 27900 955
Alkalinity - 52 <20 <20 <20 <20 <20 <20 <20 <20 23,500
Ammonia Nitrogen - 0.1 Pl <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 1,030 7,750
COD - <10 16.7 <10 <10 33.8 74 <10 <10 1,350 25,000
Boron - <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <1 8.84
Bromide - <1 <1 <1 <1 <1 <1 <1 <1 <] 179
Chloride 250 ° 231 104 6.76 525 9.92 12.4 43.6 <1 <1 146,000
Fluoride 2?2 <0.1 0.149 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Nitrate 10 <0.1 T8 5.76 0.504 1.10 T8 141 0.664 343 <0.1 <0.1 4.37
Sulfate 2502 <5 46.2 <5 <5 <5 <5 <5 <5 <5 1,240
Aluminum 02?2 <0.1 0.948 <0.1 0.188 1.15 28.5 0.275 <0.1 279.0 <0.9
Aluminum, Dissolved <0.1 <0.1 <0.1 <0.1 0.128 0.329 <0.1 <0.1 278.0 <2
Antimony 0.006 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.2 <0.18
Arsenic 0.01 0.0573 <0.002 <0.002 <0.002 0.00329 0.0131 <0.002 <0.002 0.247 0.021
Arsenic, Dissolved 0.0624 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.242 <0.04
Barium - 0.0166 0.119 0.00769 0.0286 0.0259 0.434 0.0361 <0.005 0.95 1.89
Barium, Dissolved - 0.0167 0.112 0.00749 0.0255 0.0116 0.0466 0.0341 <0.005 0.98 2.1
Beryllium 0.004 <0.002 <0.002 <0.002 <0.002 <0.002 0.00205 <0.002 <0.002 <0.2 <0.018
Beryllium, Dissolved <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.2 <0.04
Cadmium 0.005 <0.001 0.00659 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 375 0.219
Cadmium, Dissolved 0.005 <0.001 0.00733 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 363 0.354
Calcium - 3.31 26.9 4.31 12.7 8.07 12.1 16.5 <1 3,450 280
Calcium, Dissolved - 3.33 26.3 4.32 12.7 7.98 7.02 16.6 <1 3,340 299
Chromium 0.1 <0.002 <0.01 <0.002 <0.002 0.00725 0.0367 <0.002 <0.002 <0.2 <0.018
Chromium, Dissolved <0.002 <0.01 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.2 <0.04
Cobalt 0.006° 0.0411 <0.01 <0.002 0.00245 <0.002 0.00755 <0.002 <0.002 1.93 0.0464
Cobalt, Dissolved - 0.045 <0.01 <0.002 0.00223 <0.002 <0.002 <0.002 <0.002 1.94 0.0515
Copper 1.3 <0.005 0.00583 <0.005 <0.005 0.0109 0.0241 <0.005 <0.005 43.4 11.6
Copper, Dissolved <0.005 0.00706 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 41.6 12.8
Iron 03° 14.3 0.239 0.178 0.5 3.79 39.3 1.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>